Angiogenesis and vasculopathy in systemic sclerosis: evolving concepts.
Systemic sclerosis (scleroderma [SSc]) is a multifactorial disease characterized by inflammation, extensive and progressive fibrosis, and multiple vasculopathies. The vascular manifestations can be seen early in the pathogenesis of the disease and include malformed capillaries, Raynaud's phenomenon, and digital ulcers. As the disease progresses, the vasculopathy proceeds to significant clinical manifestations, including renal crisis and pulmonary arterial hypertension. Moreover, later stages of the disease are marked by increasingly avascular areas. Despite the obliteration of microvascular structures, compensatory vasculogenesis and angiogenesis do not occur normally. This is in spite of a general increase in many potent angiogenic factors. Recent studies are beginning to examine this paradox and subsequent paucity of an angiogenic response in SSc. In this review, we discuss these findings and examine the role that chemokine and growth factor receptors, proteases, adhesion molecules, and transcription factors play in the dysregulation of angiogenesis in SSc.